Abstract. We describe the planning, development and production of the first electronic journal produced by the American Astronomical Society. The experiences of implementing this project are recounted, and plans for future steps are given.
ELECTRONIC PUBLISHING: LESSONS LEARNED AT THE AAS
The first issue of the electronic version of the Letters section of The Astrophysical Journal (eApJL) appeared on the World Wide Web of the Internet on September 26, 1995. Its arrival represented the culmination of a four-year planning process, based on experimenting with a number of approaches, keeping the development flexible so that new ideas could be added as they arose, and relying on feedback from users as to what they liked and found useful and convenient.
The prototype version was developed by a team of six experts representing scientists, which included authors and readers; the publisher of The Astrophysical Journal, i.e., the University of Chicago Press; computer and networking experts; and members of the library community. Each brought a necessary and complementary input to the project. The undertaking was supported by a grant from the U.S. National Science Foundation with additional funds from the American Astronomical Society and the University of Chicago Press.
Because no commercial company had the capability or interest in the innovative approach required for this effort, the leadership team decided to initiate development in-house. Instead of starting a new electronic publication, they opted to build on the paper version of the existing journal and to make the on-line one as similar to the original as possible.
Prior to undertaking this effort the Society had already acquired considerable experience in the use of electronic media and techniques: videotapes were introduced into The Astrophysical Journal in 1992, and machine-readable data tables have been distributed on CD-ROMs since 1993. Also in 1992 the Society started accepting the abstracts of meeting talks on-line and making them available over the Internet; at the June 1996 meeting nearly all abstracts were submitted electronically.
Since its first electronic release in September 1995, publication has continued at the rate of three times a month, with the on-line version appearing about one month ahead of the printed copy. The eApJL is currently accessible free of charge at http : //www. aas. org/ ApJ/, where it will continue to be available until January 1, 1997. On that date full access will be limited to subscribers only. Sample copies will continue to be accessible to demonstrate the capabilities and features of the electronic version.
QUESTIONS RAISED
For the prototype electronic journal it was important to demonstrate the feasibility of the concepts which had been adopted by asking key questions each step of the way. How well would the on-line approach be accepted? What new suggestions would come through feedback by users? When the new ideas were incorporated, how would other readers react to the test of the different features? What was involved in the retooling of the journal production, and how would the distribution system be affected? What were the additional problems seen by the publisher in implementing the new approach?
What were the best ways to link with the various databases of existing astronomical literature? The enhanced value of having other scientific publications with on-line links was recognized early, but how could these journals and their publishers be encouraged to accelerate their electronic efforts? Finally, it was important to share with other workers in the field of electronic publishing what we had learned from trying various approaches.
LESSONS LEARNED
Among the most valuable features of an electronic journal are its links to on-line databases of abstracts of journal articles and even bitmaps of the full text. The ability of users to query this material automatically requires that addresses for the references and links be calculated and inserted during the publication process, preferably without human intervention.
Any requirement for human intervention increases both the publication time and the cost of the process. It is therefore necessary to have standards for referring to material by name, not by file location. To do this it is imperative to establish not only standards, but also protocols and access methods to facilitate interoperability on the World Wide Web.
Publishers must also plan carefully. They must use open standards such as the Standard Generalized Markup Language (SGML) for data storage so that they can accommodate new tools and capabilities. They must also archive all the logical markup needed to plan for future expanded use of their databases. It is difficult for publishers to continue to be innovative and to change their procedures and approaches while maintaining data production.
At least during the transition to on-line delivery, a high quality electronic scientific journal is no cheaper to produce than the corresponding paper journal: as stated earlier, any human intervention in an electronic manuscript is very costly; adding and checking links to other on-line sources is an additional cost which currently exceeds any savings in typesetting and printing. Furthermore, quality control must be maintained through continued high standards for copy editing and typography.
FEATURES OF THE ELECTRONIC JOURNAL
As a result of the decision to make the electronic version of The Astrophysical Journal Letters as similar to the printed copy as possible, each part is retained completely as it appears in the published version. Since the Hypertext Markup Language (HTML) is used to format each article for viewing on the computer screen, it is quite convenient to browse within the article. Navigation tools make it easy to jump from the figures into the relevant text. However, printout of the HTML version is not particularly satisfactory, so we also provide the ApJ PDF format. By using the freely available Adobe Acrobat reader, users can print local copies which are identical to the printed journal, albeit with somewhat less resolution.
Links are available to abstracts of the most frequently referenced papers, using the NASA Astrophysics Data System (ADS). Where available, links to bitmaps of the complete articles are also provided. As a result of these bibliographic linkages, "forward referencing" is now possible: this is a link to subsequent articles which refer back to the article at hand. The result is an immediate electronic citation service for each article!
FLOW OF ELECTRONIC PUBLISHING
There are six components of electronic publishing, most of which are similar to those required for traditional publishing:
1. Author preparation and submission of the manuscript. Authors produce manuscripts in the AASTeX version of LaTeX. In this way, they provide the logical markup which identifies all parts of the article, such as the title, author(s), institution(s), abstract, sections, figure captions and references. By having the author add the critical structural information needed for all operations on the manuscript, many future steps can be carried out in a fairly automatic way. This is what separates a truly electronic manuscript from a simple electronic rendition of the paper version.
2. Peer review. Next the manuscript is sent to the scientific editors for peer review, an essential step to ensure scientific quality. This is accomplished either electronically, by FAX or by overnight mail. Eighty-five percent of the time the review process for the ApJ leads to revisions. The revised manuscript is then transmitted to the production department of the publisher for copy editing.
3. Copy editing and typography. Good copy editing, coupled with consistent and high quality composition and typesetting, are necessary for effective communication of published material.
Consistency of style and clarity of expression set apart a scholarly journal from other publications.
4. Database manuscript preparation. This is the heart of electronic publishing. The database must be structured so that the manuscripts can be tailored to the appropriate version for the screen, a CD-ROM, a printout, or easily browsed by the reader. They must be manipulatible and retrievable on demand with a standard interface for interoperability with other collections of literature and data.
5. Production and distribution. The Astrophysical Journal consists of 25000 pages a year, requiring the typesetting of approximately 110 pages each working day. This requires a well-designed system with minimal human intervention beyond the copy-editing. It is essential that the production pipeline flow smoothly from one stage to the next and that deadlines be met on time.
6. Archiving. Because the scholarly journal defines the body of knowledge about any given subject, publishers must assure that the literature will survive. Historically this has been the role of libraries, but in the electronic era, the manuscript files must be protected from modifications, such as updating or tampering, unless the reader is informed of the changes.
SUBSCRIPTION COSTS
For the first year the combined electronic and paper subscription will cost approximately 10% more than paper alone. Cost savings are expected as procedures improve and the percentage of electronically submitted manuscripts increases. An easily negotiated, standard site license which will permit unlimited use within an institutional Internet domain is planned. Individual electronic-only subscriptions will be available at low cost. The goal is to encourage and facilitate communication.
7. FUTURE PLANS 1. Set up mirror sites. Because the networks are at times very slow, more localized delivery of electronic journals is needed. Plans are to develop and maintain one or more mirror sites, such as in Europe and Australia.
2. Broaden the electronic journal by incorporating new varieties of material, such as video segments, which we now publish on videotape; machine-readable tabular material, which now comes on our CD-ROMs; and math segments, probably encoded in Mathematica or some similar language.
3. Expand our working arrangement with the NASA-supported Astrophysics Data System (ADS) to provide better links from references in ApJ articles to the actual abstracts and bitmaps contained in the ADS.
4. Participate in development of standard processes and naming conventions for creating the critical underlying structure needed to make a global electronic library possible.
5. Improve the authoring environment by developing tools to facilitate direct production of Standard Generalized Markup Language (SGML) coded manuscripts from Microsoft Word and Word Perfect documents.
6. Develop and incorporate improved search and retrieval techniques.
7. Work with other major astronomical journals to come on line in a way which will allow interlinking of referenced articles. Preliminary standards are already agreed upon between the ApJ and A&A. It is expected that by the end of 1997, over 90 percent of the world's peer-reviewed astronomical literature will be on-line and interlinked! 8. Set up an archival maintenance fund, which will make it possible to move the AAS electronic journal archives to a new storage technology as often as every five years.
9. Continue to streamline the production process in an effort to produce and distribute the electronic Hypertext Markup Language (HTML) version of the Letters section of the ApJ within ten working days of acceptance by the scientific editor.
IMMEDIATE GOALS
In addition to the ApJ Letters, we plan to have the full Astrophysical Journal (25 000 pages per year) on line by the end of 1996. Our third journal, The Astronomical Journal, is scheduled for on-line availability one year later.
CONCLUSIONS
The advent of the electronic journal is already resulting in expanded rapid communication of scholarly scientific results internationally. The impact of all the possibilities through future developments is impossible to envisage completely at this time. One result is clear: the future is likely to provide opportunities for even greater cooperation among astronomers in the dissemination of data and other information.
